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(54) OPTICAL RECORDING MEDIUM AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phase changing-type optical recording medium which 
accelerates the initializing step of a recording layer as a rate-determining step and realizing 
stable record regenerating characteristics based on an initial reloading and at the same time, 
dispenses with an initializing step and further, is of write once type such that data cannot be 
reloaded at the same linear speed as adopted when data is recorded. 

SOLUTION: This optical recording medium has a recording layer which is made up of at least, a 
single layer of Sb thin film and at least, a single layer of reactive thin film, formed on a 
transparent substrate. The Sb this film and the reactive thin film are close to each other, and 
the Sb thin film is obtained by forming a film of an Sb material containing 95 atomic % or more 
of antimony and is 70A or more thick. In addition, the reactive thin film constituent material 
becomes a phase changing recording material through mixing with antimony. The reactive thin 
film is composed mainly of In, Ag and Te or the alternative composition is these elements and 
Sb, or Ge and Te, or Ge, Te and Sb as principal components. 
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ift5 0 y«Jt?5i, 1MWP©Ag#£ 50 
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^SffiWWl-S < ft 5 , WJftA g *s&£-fe3Ili#£¥$ll 

S D Sfc, ^UigL.TlE»«:fi 1 ftofcit©C/N*3J: 

[0 0 4 4] x + y^/h^-r#'5<tTe^igfJi 

4o-CTcfa#*Bfc*ix5. Te«tttSilie»aSJtSrfi 
T**fifcft, **#ffl*i:4«. x + yi«** 

i-trsi, eftkJiro^AKflSiSiBJifcftD, 

[0 0 4 5] xjas**i-tf5TfcEM©#ftftflS#H 

di±!B®Htft5J:5lcSb^^r£-frS, z&mmm 

<Xt+»tSJfcft#*ifc*.)JS^riBtft-5 B ft&\ Eft 
ftv\, -fftto*,, WW6tt»£Lfcl&fi^fcLT#£ 

[0 0 4 6] SbS*lfc&J:ll^*fcttElSi*Ktt, 
^M4r-g-tf^i^Sf*U\ Mtt, H, Si, C, V> 
W, Ta, Zn, Ti, Ce. T b fcitfYO^ft < h 
fcl@»7cirt-fc3 D 5c*M(±, fctifcjitlMkttSrHU 

**<oteT*r»i*3Bi*«rv-t-. jftfl. ■ iWSfti* 

w]B*ttTT?«H3«tt«:filJtStf5. :wtiS«*iS 
SWjTf$>5ii^?>, 7C^M©5*>V, Ta, CefcJ: 
0 ! YO^ft< i *> 1 L<, Vi5J:t*Ta©'>ft 

[0047] 5cmM<D<s#m±, ia&s^ft-r-*f * l < 

5 H^%61T, i9jftL<B3 B?%»T-C*5. 
e^4»^©M£**#i«1-¥5fc, «*flsfc#ft5E 
IMqlEfcas'h* < ftoT+»ftSEP*##fe*bft< ft 
5. J:E©J:5 4»**-M*fcB#Stt5fc»fctt:, IE 

U*. 

[0 0 4 8] ftJo, 5E*M&S b^Wftlw^frS-BrSg 
^ Sb Ittfi^MtWli 5 J^%£*T, ff4L< 
f*3H^%WTii-S„ Sb|Wf»Mtt#lt 
r 6 1 , S b SflMgasftfrAKK t ft ^i 5 , 3WBWO«i* 

[0 0 4 9] Sb^ReDVd^fUCKjeffKoffg 
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[0050] t^u s b^mmomztt., ? oa ei 

i, #*L<f±8 OA J5Un?S>5. Sb3RSKji«*-*-£ 
5i. Sb SMWJ«fltftlft|jf(lteft fe-f 

[0 0 5 1] Sb3W*B&S*J|Ci-¥5i, -fcftfctt 

OA ETFT?*>5. 

[0052] *fc, r©J:*ftSb*i»ilt©j?Sfca*(6 

■rz>Ri&mm<om$te, #31x1*25-1 ooa , £ 

9#*L<I43 0-9 OA Sd^HfcAWV^flL 

[0 0 5 3] 418, *W»*T?t4s «#E©ff££> J* 
[0 0 5 4] SE&gtt, lf«S b%ffl&k 1S(DSJS 20 

SWSt^fctfitttlrtSn-cv^-ctJiif^ false* 3® 

mtmztifrmmmf&th^x t ± < , maim**) 

[0055] 4*3, pnm«>mfc#*i-*5J:etti 
5.fcmmt<?>m<r>Rm<Dmt, #ftL<ii2o«T, ± 

U»^L<f41 0£tTi:n« 

[0 0 5 6] S b $ftlg££Dft*IR£ fc6-*>ttfc1EfiUB 

SCI -2 Kit, AgiTew ) I, S be } 40 
i-d Md 

a = 0 . 1~0. 3, 
b = 0. 1~0. 3, 
c = 0. 5 — 0. 8, 
d = 0 — 0. 05 
Xh*). t?»4L<li 
a = 0. 1 5~0. 2 8, 
b = 0. 1 5 — 0. 2 8, 

c = 0. 5 5 — 0. 6 5, 50 
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d = 0. 00 5-0. 05 

[0 0 5 7] a, b^±|a^H(-I!SS1-5aS(i, BlK. 
[0 0 5 8] ±15^1 -2id*5^Tc#!/h£-f#*5i, 

* 5 4 . tt*fcfctM: 5 E»*3S#* * < ft o T^i3£ 
**4<ft5. 

[0 0 5 9] SEftBKBA g , S b , T e it? I n It 
lt«rffiv>S-i>ii»*UV^s, Ag©-g|3£Au-eg& 
LTt>J:<, S b co— SBS-B i TMLTti <, Te 
©— SP£S eTSt&^Xt 4<, I n 05— bP^tA 1 *3 ± 
UVS fc (4 P TE& UT t> £ V \ 

[0 0 6 0] AuCiSAgCiftW, £J£L<!±5 
0JS^%£lT, J:5ff*L<(±2 0JB^%£lT-C*>5. 
HSUftWrSfii:, Kfri'-^#lt*ftb J W-< fto 

x-&m.~Tx<oigim&mtef?>. 

[0 0 6 1] B i ICJ;5S bco^^li, &£L<I±5 
0 JS^ %&T, i9»iL<l±20 M^%^TX'fc 5. 

/h£ < fto-CSEPKflsffiTU «C/N;5s#ib*Lft< ft 

s. 

[0 0 6 2] S e|t«fc5Te ©B&*ti, &*L<f±5 
0Jg^%£UT, i'JK L< i±2 0ST%atT-Cfo5 o 

ftWS%W»&*ift<ftS. 

[0 0 6 3] A 1 t3£.tf/£ft\-£P\c£.Z I n ©@&# 

^■%aTT*S)5o |t8MWjliT«?3i, lEft-r^OSf 
j£tt#ffi< ftoTft«"tt^fi< ftS. ft&\ AltPt 

[0 0 6 4] ftfc, ^9ML##mx.^»ia^e©taiii5t 

«ttkMt t ^^©itAS3. 3@&, ttHAftl^L 

[0 0 6 5] ffifidif (eft, ii»iUCu, N 
i, Zn, Fe, O, N, C^ftWyt^lfr^tlX^ 
Ttiv^as, rii,c©5E*©£;fr*©£SH3\ o. 0 5 

[0066] mmm<om&tt. mrt-fay'v-zf^ t p 

Tt^W (EPMA) •^XH^^nTf'U^^fti:* 

[0 0 6 7] |E^S©J?^li, $f*b<B9 5-5 0 0 
A, i 13 *f * L < It 1 30~300At1-5„ 5B»JiJ»S 

»t £ 5 1 t ft 0 . tffft ? 

R«t«ft4«F+»ift6. BitlBWI-Sf* 
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IS 

ic&i&u ia^!/gErt*i6j-4£t!ci"5Ag tDttm&'\->& 
<iS:oti,S9fti!)> mkm<omw.mm<.te^xL* 

[0068] <&2<0flj$ : T e-G e-S b=fc>#3& 

mom 2 omm.x\±, mmm iL-c, g e - t e 5&*t 

tS-fctTT e £±/&#ii-S;K Ge, T e & <fc IF S b £ 

|0069] Ge-Te^tOGe, TefcitltS 10 
b (O^ttSr 

StII-1 Ge, Sb, Te,-„ 

0. 1 2^x50. 3 5, 
O^y^O. 30 

0. 10^y 

[0 0 7 0] xavh§1-#*5£, lESk^-^^tL 
£<<ft*J, fte$«<4orU5. x.#±Zir& 20 
^S<DTediG e k&&-rZ>Zk\Zt£V)^ Z<D& 
Sb^WffiLTfaii^-^^^UcK <*So 
[0 0 7 1] y /JS*:$-r$" 5i, 3 b tfSWffi LTlBiirr 

JSWgi- S b fc^ff £ i£5 ;l £ i;: £ ?> »#ftx.B^tt^ 
ft_h1-5fcit>, #£L<iiy#±fE$5ffl£ft5ct5l-S 
b 

[0072] sb^mgroJSS&itfmOSlJg©!*;* 

[0 0 7 3] 5b^^«J¥$iJ, 7 0A«±, Sf^L. 
<ii8 OA ^X-foV, 5f£L<li:l 0 OA &. 

T, J:i3*f£L<tt9 0A ^TT*S)5„ ShWif 
■TIT 5 £ f^ftil*i!Sfe££ * b-f K^ftTOfeS t * 9 , 

*^pjt©ajias§is.L.ftv\, -jj, sh^mm^mt^' 

6 k, mi^/ctoTS^^tJK-rS^^^S 

5, 40 
[0 0 7 4] rcDi^^SbS^CQj?^^^ 

-rz>Ki&mi&z>m£it, #*l< (±7 o~i 0 oa , «t 

[0075] m 2 tommcisi-f ^ummu, micomm 

xhftmmmms&jfcmmx'&zmmw-tL^. mm 

#iu*KBHt, an (Dmrntmrnx-hz, 
[0076] imm±w-v>m$L7tm<»w^%.z 

5^11-2 Ge. Sbi Tew 50 
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X%t>LtLk£, 

0. 08^aS0. 2 5, 

0. 2 O^b^O. 4 0 

X'hZ, 

[0 0 7 7] a Sr.KieeffltKS-TSaStt. .hiKLfc 
1 irtiftSxC0|Ig^fflfti|Rl«T-fe5„ 

[0 0 7 8] ±1E^II-2lc:£^Tb#/]-«£-t-£*5fcs 
T e < ft »J 1"^ 5 fcfetr ft ffi-e<0&#R#icSEg^- 
^/^ilffcL^l^ftoT, flWBS4HE<*oTU* 
5= b#**-fr5t, Sb&VTMLXWMT-triW 
f*Lfc< <ft3„ 

[0 0 7 9] fES^§©Jl*H. &*L<f±l 4 0~5 0 

ft 9, {8ttKK55^ftiW!:45. - 
Mtt#tt<ftoTL*5. 

[00801 e«»o»Ba^tt 

fr^&x^s^i-SBgSKMu •g-^—J/V l-Sr^T 
VvCfcJtV*. ft*5, S hjfkBI&k&MW&kl^ ifhh 
ttv ISS3t7*Jt(aWc S b JHffl&&?F&t 5 J: 9 S b 

Vt>*5High To Low lE&as'srffit ft*. 
[0 0 8 1] ^^y#*-ett % Jf*?** (X£W) ft 

y * ^rff b . *&n-m. s b nmmDj»j&K-&R 

•T 5 y 9 £l-ov *t, y 9 %®i5Jfx £2SAf 

0. 5 X 1 0" 1 PafiiT, L<f±0. 2X10" ! 

Pa«T, JbWf4L<li5X 1 0 H Pa&Tt-rSo * 
L-T, r <7> J: 5 t-®E Ufc^ >•? v 9 \Z. A r #<D ^< 
y*«H*#^Sr*AU ^ ^ •> * Srff 5 . rroJ:5ft 
*frTfSb3R»KS:»riii-5itfcJ:!) % S b fKfflttA 

o»*#»T bfc^P^T*, s bJKMticeKi: 

»*0|g0SII»^JEft±E«H 4:1-5 ^ttt, WJfib 

t s+ 5 ©s« t #a t *> a . fc*r l . 
[oo8 2] *isw^iiSQajtiQ^fri-jgffli-s» 
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[0 0 8 3] a»^JI*:±|B|Efflti-5^i: 

IB^-^JIii©i&£t>±#1-5©T-, sbS 
ottxw&VU ^7*-^5-©^bJRe3fcfcs. 

10 0 8 4] ftja, aa^fESrJiSEttfflti-ari 

[0 0 8 5] SbitJHtKJSv$fgfc£P]— OX'*i/#& 

lc s b 5RHtKSr»jft+5»^T: t> , KI&NieilAft fcff 
10 0 8 6] ^©i&EEtf^+^T? S b 9fci$l&© 
IfSb mSf^<03j$^-fb4r it* 5 i h 5 ©t?, &S? 

t # o&mmu&tt 6 o~i 2 o-c^-rs^ ttfftt L 
< ft 5 5. !IW6affl«*s AW"!? 5 fc , * JJ # 

ff*.rfJ:tv»-c s WWi«lfi»fcl8**n.ftv^, * 
aft, iWK-fcsri«L 

V\ 30 

[0 0 8 7] fc*s, #58iJJ£S£ft*^lli£{ttfB&8£fl= 

#5©-e. .tafflMsatt. aft, EBa*Bft«*£tt 

[0 0 88] ±K%t§att. S b SJ|M0||JM:ff>S4E 
©ft* 1 1> 4 «. -L«*MB8£ * 5 OSAt*# [Si 

[0 0 8 9] <ffla^feJ:o»*»*>*«i!P]©3feflE 
v\ -o©fHt£>J?ft < 1 1 2@ofilif^E»r 5 r t 
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ffitt, 3SSfcWK*!61-5-i#Tf&5. **s % Soffit- 
!7— ©t©£J5V5. 

[0 0 9 0] *»W©*1E»«EW'-oaBftfcB(iU. L— 

^—^■m-z>fmm<ommmt, aft. o. 8-20 

a/stl, Sf4L<Jil. 2~1 6n/s TffeS. 1 © 

**:il!<i-5ifcK:J:9 4 *#l*ix»#»itTO**ji 

[00 9 1] *5IM©3tSeSStflsB:, fi£*9i, 
*JBJ:rW¥£fcJl^$#«\ Jfc^ift**, Wjttfi 0 0 

-5 0 0 0nm©|E|lA=>P)gaEtSSi-e$5„ 
[0 0 9 2] <K#«IS>4«nd!)%£MKff:iOA#ft 

[oo93] r <Dffif&<DftmmrnftT-i$mm. 2 ^iiur 

SliO. 5~3mo]@£s [EgftS 0~3 6 OramgStt" 
fc©fc, ^-y^OSfJtWAS^-^^^BtJtCTK 
[0 0 9 4] TaJS!*#»3H:, fEg:S©Sfc&Krs 

BBS. E«lcaofcS!a«riRft»K:J:9ifcttli- 

T^J;l/^ W7L\i, La, Si, OtJiUiNSr-^ 

fl-t-^BlffHLaSiOK-^, Si, A!, Oi&ZiXmZ^t 
5BffPSiA10N, &5VM±YSr-&^ri-5SiA10N^t»4 U 
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0 0~8 5 Onm<D$5H-CK>JS^^ 1 . 4!£±X'foZ>h 

<£M$:ftT*&a 7 8 Onm^ ftittft<0|EfikRfi t L-TH 
ffl^*5Ji«>tlXTV>5 6 3 0-68 0nm£-&tf & Offc 

N, , ZnStSiOi t OM-kfa, Z n S t 3 i 3 N 

*U*. TaJ«*#JB3tO*£H:, ^L< 145 0 0- 10 
3000 A, £9 #*L<!± 1000-2500 Ktir 

L-<i4 100-300 A, £9#£L<I41 50-20 

£ 9 j^as^a < ft 5 © T\ ? © ^ y 

»^iot^5'^-^S<*S, r«i5ftJ¥ 

[0 0 9 5] ftfc\ «*.tftt3frf5 J: 5IC TSB^m* 20 
JR 3 Jitf/^fctti&pHftg 5 2 

loose] &mmftmi±. x'<ys>m*mMm$e>% 
[0097] ma 6 ©tmttiticpa^stLftv^s, a 

g\ Al. Au, Ag, Pt, Cu§CW*)5^ttC 

<tir\ S&Bwff&tt, 300-2000 Ai-f 
5:i#»SU». J5S*WIHttH*WT?*«i+»ft 

[0 0 9 8] ffiSgB 7 (4 S B«i((ft^ifiJ*ttoifii iofc 

J¥&Ki, it*, O. l-lOOjugStib!), 

=>-K ^CTl&ftU ^/u-^-K 7*4 y try? 40 

[0 0 9 9] flt**»&roS»*Srffi<+5fc»lctt. T 

SS*Sr'>ft< 1 1» 1 o£*, MlSffigfrtitJ^rSSf 
m<r> t. 9 ^v^m#:^^SMltc#S-rs#f^t-r5 - 
t i>m-£ U\ r ©flb*fc:*Jtt3*J* U*««rH 2 (c^ 
1\ El 2 ^-CJCIEftMtflE 1 14, £R 2 itiSIBiff* 

i3i, eanf*jB3 2, ie^®4, ±gpftmwg 5 , 

Jr*l 3 1 *S,tUtftJiW*S 3 2*s±1B8W*fc ft*. 50 
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[0100] ffiJB#T$Jf 3 1 **j*i-5«a*ttW-H:, 

fi\ Stfi 4 0 0 ~ 8 5 0 ranT'OBJf^^ 2 6l±t*fe 5 t> 

[0101] ffijB*r$S 3 2 fc*#1-5fitt#*mtt, 
tf^#JflS®8r$©k©, WlLlf, )fi*4 0 0-850™ 
T?©JB*f*jS J 25K«0 1 {>0)iSjf*L.V' k . r. CO J; 5 ftP* 
LT(4, S i O: , MgFi N CaFi , Li 

48fJBff«r2K±a*JiixtfS 6tS»**fil±i-5a*» 
Wl*»*#i-¥5 fcfflME©ttT#*U< ftafc*. 
^Jifto&tt 1 - 2 t +5 z t LV \ 

[0102] KISSf^B 3 1 0>H£ l± 5 00-1 5 0 0 

Air-fa:: £##f£L<, teJiW^l 3 2coJ?$tt3 o 

0-1 5 00 At-rSwfciSSff^LVV 38g#£ 

W$KU7 5 0~9 0 0A, J:9Sf* L<«8 0 0 
-8 5 0 A, {£JB5f^g^*L<f±4 0 0-50 OA 

fi 750-900 A. id&tL<tt8 00-850 
A, ffiBS^S^Sf* L< f±l 000—1 4 0 OA, i 9 
»SL<lil20O~1 30 0 A-efc£ 0 
[0 10 3] 2fc&2, 1E^S4 % _b«P^f «flsr® 5 , 

®6*jj;u!*giji7ico^rrt, miK^-rmmmtm 
[oio4] last-, *mm<oftfe&mfaom<om&w 

sir. ®5<Dm&*m#.-t?>m&zm.w-fz>. 

[0105] »*flSffl*»»ME#:T?tt, ^S-^Mftffl 

(^f B » {-*3ltaiE«!rl©!SflK^ (Ac) k»T 
(^fSAKffi) t^ttafti»®©S»i|X* (Aa) i 
*S*fta£ijP£<, -iSCAc<Aa tftoTVS, 
ftfc\ AcfcitlAali, ^TtltlE^S^ffl U— 

fB«#»*-C*>o*:*»#ISSi-(f*ofc*»KJ:o-cSft« 
*i3J:t«H**«s*ft«ri:K:ftS. wrote^ *-^< 
Kci^TJf^^naiB^-iJ'lCft^^itJfig 

ftacitfea. (SCftft;ofc»K:|B«^-^»W*IIC 

tciblC\^ Ac*Aat^i£^ft-C/if*t<f4Ac/Aa 
^0. 9tU J:9SJ L 4U<l4Ac=Aa t ^Clc: 
»*U<». lllll9|{ft#tlTAc>Aait5: 

igcDgfttT'Fis Ac/Aa^0. 9tfat, Sft-e- 
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?&.ft<Dm®\z$>ttz,mm>t><oB.%t& (rc) ties 

5„ 

[0106] rtoJ:5fcW#3a>e>, W*.tf «F»s|ia - 1 
2 4 2 i 8*4**-ewt, Kflc±£ftilttttll. CA 
Jf, $2ffi«ftJ8, EWf, S83f&SflsB, 

X, Ac>AaiL, .KMBi L.T>Iiit£tf>&»&jl 

K, S i*fcttGaS:m\ «3«m*lfcLTjB#* 10 

[0 10 7] &*5, A cfcitfAa (4, #®W3fe^iC 

tWHfti^- tf-ftcojgg gUTS £ 

[0108] SI 5 0$£ft0fEfri±, SMI 6 fciie^M 
¥ 8 - 1 2 4 2 1 8 fc 

i u ewm 6 1 &j$jf 7 ton K&±.mim.#-m 20 

H2»J:tJt|il5©tnW^(affBnE«B8K»S:^bT 
[0109] 15 t&I^THJJtJi 6 tt, 3t®iS^*5^V> 

BBftJI SB*-* - ? t ffi J*-*- ?t<Dmx-<D 

JBoff*UW*«lffltt*J*W«'tJ:oT*:#<aJS:5 
kit*, «^ttfcj£tTJMfc»S:ft5^iuf.fcv\ M 

£L< i±4 o o amt, J; f>£f£L< tii o o~3 o o 

££#*L<li8 0 0 A£*T, i(?#*L< (44 0 0~ 

[0 110] KJtHfc&M*»&*idc-t5»£\ AuSfc 
ttA u LV\, Au-g-^tLTf*, Au^il 

^tU A 1 , Cr, Cu, Ge, Co, Ni, Mo, 
Ag, Pt, Pd, Ta, Ti, Bi*S£U!Sb©'M 

< 1 1 1 tt4r£Dti»a*&* tv\ 
[0111] rwRltSt, */<?***SiBffi«ff0f5, 

[01 12] swji6±fcie!.stjsi;-c8a:ttbix5*± 50 
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1 1 i 9 , ffi£if»iM¥8 - 1 2 4 2 1 8 -§-^$RE« 
g»*M£*:£<f&c.*:;£*, HflfaAc/Aa$r^^< 
[0113] *±fflft«#ff 0ffij£*mtt, T8flP®# 

B43£tf±»«**B«»Wfcfc^T#*ffc#s»*fr 
[0114] »su<n3o 

0-1 200 A, L<f4400~900 AT'fo 

[0 115] ±|ELfcJ;5i"Ac tAa £SriBJ#1-3fll 

H5©«j*K:j3^-C«aJB7Srlftl^4R*-C 

0 ft^iaiwfojxtf, a a tarr 5 a c rott^iei±i- 

5„ -tLT, Ac/AaSrJi|ELfcJf^ U^ffltra 
[0 116] ftj3, ±M®*i4, ft%%&VtX-Ml£t 

[0 117] 

[0 118] <|fflSWl> 

Tn-A g -Te-Sb^ C^Jl^felBSM 

WW^t-J; 5 Vsi'-rf&mmii&LtcW.fe 1 2 Own, 

Sic, B*H4, ±*nfflKflEJl 5, S 

4tJB6*J:otftli]B7*jg*U El l (Dffif&m-TZIt 
^mcf-i^b Ufc. ^v-/(4, 60. 7 4 jim , fll 
$6 5 OA . fyf 1. 4 8 /im £ Lfc 0 

[01191 TSB^ftJl 3 t±, Z n S*J JztXS i O2 
Sr^-^j' h i Ux^^iCfetJ; PMLt. SiO 
2 / (ZnS + SiOj ) ttlS^iU. TSP^ 
WflsJf^ifeft 7 8 0nmfc*Jtt6Hlff^f±, 2. 3 3X& 
ofc„ T^SISffJl3 05J?Stt2 0 0 0 At L£„ 

[0 12 0Ut, ^/<y^Se«©KS*rt«rO. 0 4 
x l 0" 2 PaST-iSJiUfc^, Ar^JKfrttMTEA* 
5X10" Pat U ^y^ffil^J:!9J?S9 OA <DSb 
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mmb (s b i 00%) m*<*xm& s oa <d&.&m 

Mi (Ag». s I Has Te« s )<u Sb... } 
fife U CSfi 4iLf:. 5JS»I^©E^I± I C P |r J; <Q 

[0121] CMett**IB*tt?llBllrlcJ:0ll' c 

*m&rx&.Yt. 0 3i^s*L?)"boii^«-eSbofc. ft 

*5, 1311 HS12 0A OSb^lg (ShlOO 10 
%) fci¥£5 0A <0RJ&i*^ (Ago* I no.2 Tec. 
55 ) £ frfflB LfclHliJK 0tt7*B*r*-?*> 5. 0 3 a> 

04^-*-,, H4t*JV*-C, ^SOi^l^^s 

P^i±iig8M-C'teft<, ft«T?*>5it^t>i»5. - 

Sb£»S3Mlfcfto-0^ 0 
[0122] ±§P9imffM 5 H TgUtgUfcl 3 fc ms 
KLT^fiKLfc. J:IS^Sfrg5©eS«:2 0 0 AfcL 20 
fc, 

[0 123] RjfS6l4AuSr^— 4V l-tUB^T*'* 
y*ffifc.fcB3ft*U ^ItUOOA fcLfc, ASS 
7 (1, ftjMlafcSttJK fir* f X a - hftfc <fc 9 fett 

JfJ?£f*5 *tm T'foofc, 

[0124] r 5 K LTftSS LfcfigjfliSftSBftT* 
W/HAi Lfc„ 

[0 12 5] JtJROfclbK, ^-yj-Nfcffi^T* 
JB«3£©iB«Bfc#jS LfcW^iJ-XT'/W 1 A fc Rftlz: 30 

roj?$tts f-x^/HArosb^lBfcKJSpJJKfcf??^ 
f|-ff£ fclHCfcU £fc, U-X^H BWSEfikgWSfl^E 

tot Lfc 0 

[0 12 6] ^y^iA^i 5%, *y:/ 

;n B#6%-e$>ofc 0 ftfc\ *i^*B#w*ffigijtcfcit 

6 3 0wift!&5„ *fc, Slt$l4, f^A^MifflR 
[0 12 7] *y77H Bfir$jgg3m/s 70(6**4 

■5>, 6m/s "Cfcofco 

[0 12 8] &{c, fy^HA?:, *yyvn Bic*} 

*<0$i££©ift2. 7©-) T-HIfeS*4^e>, mtlSmV 50 
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roe— !T-)fc«rl»*tLfc. f-f-Ml, KM^tt 
1 0%fCffiTU S b *»»4KJ£*IR*a s S'&S;ftfc 

[0 12 9] ftK:, W^y^/ufco^-c. 
rotfcgfc&fTofc,, 

[0 13 0] #-9-y^VSr, f-y^H Bt3fc^-5*# 

7—1 OmW, $*^7-5mW-e 1-7^13 ©fa ^firlE^ 
LfcLfc 0 e«ft©SW*f*, ffi*'<7-«r»jfcfctta 

guWrnnm-f- y^fct)8%T*feoifc 0 -?: LT % 7T 
(2 4 9. 4 8ns) ft^-OC/NH Ifi-^y7'>fck5 

5 dB T'fctK -Kfrftft*jWE#»e>*ifc. U5>U + 

^TVl-l B©T8*s£tt s ^£&X.II]&:5lElg L 
ftri>ofc 0 lWlslj5>t6|Hlg*-C©S#jj|A 
2 dB ;4>fc-2 8 dB *-C|B]±Lfc 0 # 
t»A6|UB£lW4, i*ftt-2 8 dB T-taffSSU 
fctf£, « 1 j?@©*SJM.«fc:Ht}H**i«- 2 5 dB fir 

±EotLtv», #*»jtasHJttftot. f-y 

3 0 dB fcS^UX^fc 0 
[0131] iO^lS^COjgS* 1 ^, *|g^i-*JV^-CS 

#e>*L, wt, *awfcj:9##ai*.^iaHiifc9»fti o 
[o 1 3 2i <mmm2> 

In-At-Te-Sbi (g^jSflt-^S b ^ilflg) 

s b &mm&&i$. irtzskjfotzmm i © 

fyy/HAiffiiat, -j-y^zSrfPiiiLfc. IE 

[0 13 3] ■^^y^^2lroV^T, ^y^HAfcH^ 
teU-CSb3R»l«i:Rj4:»BtiKi»^**Tofc 0 u— SP 
-3t»Wa, SSt?l±f>^ 1 A fc n«lc l 0 % fc ft 

[0 13 4] i^y7 p /^2[c:o^^T, f-x^'-'HA 

£W*SitK7T (2 4 9. 4 8ns) ffl-§-WC/Ntif-y 

T'/HAiUCTfeofc. Sfc. -9-y^n 

AiW«K:«*i(ljt«lH*»6»l 0^[SIBmft*T?-3 0 
dB fc^UTV^fCo 
[0 13 5] <SJ6M3 > 
In-Ae-Te-Sbl (V^P) 

s b %*mmv>m.f&z s b » v , t l fc&fl-fi^i^j 1 o 
*y^yn A4ia«fctTw f-yt/A'afcflsJBLfc. S 
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Lfc fl fy^3 0R»*li, 1 5%T*foofc Q Ig^jR 

[0 1 3 6] ■9->'7 p yU3toV^T, t^lAtl^i 

EftMPttl 3%T*>ofc e 
[0 13 7] &tc, i^>-^31^:oV^T, g2»^J7-& 

Sffa"Ctt2 0%tfc5D-^;HAiRfCJi>ofc 10 
T, 7T (2 4 9. 4 8ns) f|f(OC/Nti5 8 dB £ 

tt> »**A«H4*&i 5 3?iaaa«**T?-3o as t 

[0 13 8] <Hfe#j4> 
I n-A^-Te-Sb| (T a MQ 
S b ^Sf^^fflfifeSr S b« T a i t L fc»Att Jl*« 2 20 

[0 13 9] f-^TVW^o^T, f->^U2 tlUfilSc 
[0 14 0] jfcK:, i^V^4^o^T, lE»^I7-*r 

T (2 4 9. 4 8ns) Sf(DC/Mtt5 8 dB £jft<ft 

t*i?BH35»61 3^IUSSgir— 3 0 dB ig£L 
Tfciu ft#»JtRTIBiaW*+^>i'2 0|&l. 3flK 

fc. 

[0 14 1] <HJg#J5> 40 
I n-Ae-Te-Sbl (3jg»ife) 

lEftl fc 3 JRff j$ fc LfcKftttltttfl 1 (D-tyy/u 1 A 
fc*JftSKffi»rtO»a^BEfc, H«fcLfc e IBSW 

§1*4 OA tLt fl lE»««>£Jffl4* f^/HAi| 
CI 70A t45. ifv^5©KW*ii, 18%T-& 
ofce m^»BBfo»** Sb3MM#**ftUTV^5 50 
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[0 14 2] t^^5[CO^T. fy//HAilI 

KLTSbK*J«tSJe**ioa^*ffofc 0 i— if 
-*Sft«L R«W±1 5%T-feofc, 

[oi4 3i att-, fyy/^^o^t, faft/^y— * 

iftRSBTfi 25%"Cfc51f-y7'/HAJ;9t>iK<fto 

^HAtraCtfcoft. ^LT, 7T (2 4 9. 4 8 
ns) {f^<DC/Nf*5 6 dB tiSK&'K ft ^ffiiDft 
_h*B»6*L*:. *fc, ft*«£*IIB*>b2 
0^BBS*4-e-3 0 dB fcS3eu-C*3!», 

[0 14 4] <SB6We> 

In-Ag-Te-Sbl (iBCSi) 

*1\ J¥£8 OA co s b^*^ (S b l o 0%) 

( A g n 25 1 n& ?5 Teo.s 
»J*UfcK«-Ht*MS« 1 ©tf- WvW A fcRfcfc LT, 

Lfc 0 -iJ- >-^/u 6 ©Klt*f± 2 0 o fc 0 m^Hl 

[0 14 5] fy^e*, ^a^6m/s T'Efe 

W3:s<7-&Mz.-nffis<y-l OmWX'l 
-7«ili©ffl*«r»fikUfc. B»*— #©#*fWBfcB 
tt^K^FtSyoT-feofc. f LX, 7T (2 4 9. 4 
8ns) fr^E>C/Ntt5 5 dB "CS) 9 , +$J , fcff^S&& 

[0 14 6] iB^Wf-^y^e^o^T, ##&^R# 
^r^^/-;^ f-T-r^iUmi. 2n/s *T-31< LfcS 

mk%iit<D\t^ i&m&zo. 6m/ s ax-m< Lfctt 

[0 14 7] i<WB**»e>, *»H-CH:, ilfBStUT 

[0148] E«H»ai»Kjsft&iiia>^^ffitcj:a 
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[0 14 9] 

mi] 

[0 1 5 0] $tl S>e>, PJS^JSE^o. 5X10"' Pa 

fc>*»5,, ^OtfLSlJiitf^ff^O. 5X1 0" 3 Pa^ 
T, !(#t-0. 2X1 0" 2 Pay.Tr-fe5i, SWwg&fn 

[0151] <Hfi#J 7 > 
Te-Ge-Sbl ( S b %Mm-+Kffsm&) 
4T, J»& 7 6A «S (S b 1 0 0%) S\ & 20 

2 6 4 A O&l&iiK (G e ; T ss )'&, t> 

^ttSlfiWlWIh^/H AiR«KU-C, Vs-fA'l 
ASrf^KUfc. S^&HUfO&S, H-^^7AT?i±S 

bSJtiiftpiBfiftu-cv^^iasaassttfc. s 

[0 15 2] JfctfcOfcfcl;:, ■g-^^-^S' FS-ffl^T* 

W-JSSilfllCtU *fc» f-^/i'7BOEftlB©aj* 
11, tf^:/*7A©Sb*f*IKI:E£«Rfc£#fe*fc 
h<ok hit. 

[0 15 3] £•-!*- V7Vu-iro^T, S*f^Sri|3eLfc t 
^■?>, y->-7A>7 Ai±l 3%, f-y^"/P7B(±4%-e$> 

[0 15 4] 1>-^^/V7B^^ia* 3m/s -C@fg£-e:& 

(l&ffift) Srfrot. WftI, KM^fi 

* - 6 m/ s r*feo t. 

[01 55] f-^^u7 A£r, f>^7B©i 

B#d^iSa<D^2. 7ff) -C|Hl4K^-fr*iJiP), i±J^J S mW 

[0156] ftti, ffl-fr^A-fcol^T, iEf$i*#tt 50 
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[0157] fr-fT-v://^ ■fyyji'i Bicisctsst 

7 - 1 0 mW, V - 5 BWT* 1 - 7 g£nB<7>{i ^£|E$£ 

3!t'itwty^tt)5%-ei)oit, *u s 7T (2 

4 9. 4 8ns) fg -5§-©C/Nf±, ifvy/VHSS d 

dvafc. ft*W(cfi, %mfrt,i 101 £T-tf>S#&xL 

T?Jg*$AJ-2 0 dB 8 dB 4T*fB]_hLfc„ # 

nmn m&nt- 2 8 dB -eiaefsfte 

LfcdS, ^)4^(Hl»#^m^.^icH^**35 J -2 5 dB 
t±HotL4v\ SSJM.tfKJifcfcofc. t 

tt-2 8 dB t^LTV^. 
[0 15 8] r©#atW©ISft^e,, SftitTe-G 

[0159] <3U6M8 > 
Te-Ge-5bl (Kjftig Hg-* S b ^MM) 

*, S b W^Ltl^r t«^tlt. - 
[0 16 0] t^8i:o^t, fyy^7At^ 

[0 16 1] iSfciC f-^/u-StcoVT, fy^7A 

M*t5J;tl ; 7T (2 4 9. 4 8ns) ^OC/Nji^y 
^7AiiWS»ot, JB**t» tV7*/l/7 

AilBWfc»*j|i.»Ha»61S|lIia**-e- 2 8 d 
B i:3c^UTV^fc„ 
[0 16 2] <tttt«>EfiW*4»«fiSfcLfce*H-tt 

mmmi<D^y;vi At»Lt, ^v^^^ia 

Sb^^m, KJ£**0lirc#j* Lfc. Sb5fi»Ml4, 
f-^/H Aip|fflA)tT?ff$l±4 5A tU 

Vyf/H Akwim.i&r*m£\±4 OA tLfc. fE^S© 

^Jlii, tvy/HAiPCl 7 OA 

WwS^, s b KiVKWHMr-efcft r t^ttB^K 

[0 16 3] COIf-^y/HS, Slt^4%tf : U<{S; 

rcoD-^^Hc, ■^vt'/H At|RIIfe^ ^ F■r•^-&■ 
^aa^^JiSUfci:i^ < R*j-*its%tftofc B m^-toffi 
U'-f-JfeSrlBWLfctC^. }H*'<7 
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[0 16 4] rroU-VvOncfcfu ji&fliffiwft 

9 fc-u- i b t m&WTXnmimm&m ut t - 

[0 16 5] ^ojfctt«oift**»t>, sbXfflftflW-t- 
t as*>a>5. 

[oi66] <seni0i 9 > 

[0167] iCO-^^-^ 9 TSfi^Sffc® 3 ©J? 

$t2 30 0 At U Sb^^OJ¥^^r8 5 At U 
fe(£:#aSS!WJ¥$Sr7 5 Ai U K#fJg 6 £)J¥££ 1 0 0 

At u, «±gB3t m«g 8 ottdt & T«roHtttig tmc 

t U -^>J¥££: 5 0 0 At LfcKiHi, HJ£#J 1 
[0168] feS:S 8 0mnt^*?li-5-^VT'vl'9<OAc/ 

Aitt, o. 9 4 k* 5, £fc, «SS®7 4rK5V^fc*tM 
8. 4%-t?foofc 0 

[0 16 9] fy^9 C9&*MM±s 1 7 o fc 0 
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* ^fc t C5, U-^A' 1 A fc R«ft1*ttaSW & 

[0 17 0] a±o*3l«ffl©8f*ii»&» 
[Hi] **M©*E»«C*©l«l*fllSr*-ra»»B5H 

[13] (SftflliftSrXtorHiBftffl^H^lboT, S b 

I n — Ag — T e $K£ffK*!|*g Lfdfj£<0 

1 %Cft«flc 

2 SIS 

20 3 TSii^S&g 

3 l ia®#f^Ji 
3 2 {6®i>f*J! 

4 

5 JiffiRSfffi 

6 RttJf 

7 4M 

8 m±tm&fcm 



mi] 
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7 £«■■> 
6 <EW»> 

5 a«R«w» 

4 (CM) 

3 CFWBK*»> 
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5 UMMfM) 

4 tEwa) 
32 <ffiBSf*»> 
31 <*asr*B> 
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